
SECTION 4: OPERATIONAL PROCEDUR ES

4.1 Procedures

Because the New Street Reservoir Dam is used to store

water for the Passaic Valley Water Commission, the policy is to

f i l l  the reservoir during periods of low water demand and draw

water  as needed du ring periods of hIgh demand . Thus , wa te r is

released normally only through the Little Falls Pumping Station.

The spiliway releases excess flow during storms after the reservoir

has been filled .

4.2 Maintenance of the Dam

The dam is under surveillance by the Little Falls

Pumping Station personnel. Repairs are made by the Passaic Valley

Water Commission as they deem necessary.

4.3 Maintenance of Operating Facilities

Regular maintenance of the valves and equipment in the

water supply lime is performed by personnel of the Passaic Valley

Water Commission.
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4.4 Evaluation

Mai n tena nce of the f aci l it y is in the ha nd s of the

Pas saic Valley Water Commission. The procedures are on a simple ,
as—needed basis. In view of the greater public interest in dais

safety, the following procedures should be initiated.

1. An annual visual inspection of the dam utilizing the

Corps of Engineers check list conducted by the

CommissIon’ s engineering representative.

2. Formal logging of maintenance at dam , be it repairs ,

inspection or reservoir dredging.

3. A warning system and evacuation plan should be

Implemented by the owner and local authorities in

case of an emergency situation.
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SECTION 5: HYDRAULIC / HYDROLOGIC

5.1 Evaluat ion of Features

a. Design

The drainage area of 0.020 square miles above

New Street Darn consists essentially of the reservoir surface

area. A drainage map of the watershed of New Street dam~ite

Is presented on Plate 1 , Appendix D.

The evaluation of the hydraulic and hydrologic

features of New Street Reservoir D~m was based on criteria set

forth in the Corps of Engineers’ Recommended Geidelines for

Safety Inspection of Dams, and additional guidance provided by

the Philadelphia District , Corps of Engineers. The Probable

Maximum Flood (PMF) volume was calculated from the Probable

Maximum Precipitation (PMP) using Hydrometeorological Re por t

No. 33. Because the reservoir surface area is essentially the

entire drainage basin , no PIIF hyd rograph was calculated .

Instead , the 48 hour PMF volume was assumed equal to the

48 hour PMP covering the reservoir surface. The computed

flood volume of the PMF is 27.3 acre—feet; one—half the PMF is

13.7 acre—feet. Since the reservoir storage volume of

36.5 acre—feet between the spillwa y crest and the dam crest is

larger than the PM? volume , no reservoir routing was per-

formed.

The stage—outflow relation for the spiliwa y was

prepared from field notes, sketches and limited construction

drawings. The reservoir stage—capacity data were based on the

U.S.G.S. quadrangle topographic map.. The reservoir stage—
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capacity curve includes reservoir levels exceeding the top of

the dam to allow for surcharge conditions. The spIllway and

overtop rating curve was prepared up to Elevation 304.5. In

the comparison of reservoir storage and inflow volume, the

discharge through the spiliwa y and outlet facilities was

excluded due to its insignificant magnitude. The spiliwsy and

overtop rating curve and the reservoir capacity curve are

presented in Plates 2 and 3 of Appendix D, respectively.

b. Eaperience Data

Records of reservoir level and spillway discharge

are maintained for this site . The reservoir level is regulated

from t,Ittle Falls Pumping Plant. Nowever, according to inter-

views with local residents , the maximum reservoir level was

occasionally higher than the dam crest due to excessive

pumping from the Little Falls Pumping Plant.

c. Visual Observations

The very small watershed and reservoir is located

in a relatively wooded area. There is no evidence of exces-

sive sedimentation due to recent developments.

d. Overtopping Potential

As indicated in Section 5.1—a ., the reservoir

storage volume above the spillway crest is capable of storing

the 48 hour PMF without overtopping the dam.
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According to the Recommended Guidelines for Safety

Inspection of Dams by the Corps of Engineers, one—half the PMF

is the minimum Spiliway Design Flood (SD?) for this dam. The

spillway capacity of the New Street Reservoir is, thus,

considered adequate as far as the natural PNF event is con-

cerned. Nowever, excessive pumping into the reservoir from the

Little Falls Pumping Plant must absolutely be avoided to

prevent overtopping in this manner.
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SECT ION 6: STRUCTURA L STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations

At the time of the inspection there were no readily

apparent signs of instability in the structure . The founda-

tion and abutments also appeared structurally competent.

Close examination of the shells did not reveal structural

cracks indicating either structural inadequacy or differential

settlement of buttresses. lb evidence of movement along the

joint between the shells and buttresses could be found. No

spalling or rust stains were found indicating no corrosion of

reinforcement.

b. Design and Construction Data

No design data or computations and no materials

tests or records of construction were available.

c. Operating Records

No operating records are available relating to the

stability of the dam.

d. Post—Construction thanges

As discussed in Section 1.2 , the only known post—
construction changes made were the reinforcemen t of abutments

Nos. 3 through 7 with 55 cubic yards of concrete and the
addition of 3, 092 cubic ya rd s of ear t hfill in the area down—
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stream of the dam. Both of these changes would Increase the

safety of the dam against a slid ing failure.

e. Static Stability

The depth of the concrete cutoff and of the foot-

ings under the buttresses along with the strength of the rock

foundation will have a profound affect upon the stability of

the structure against sliding . Al so, the depth of backfill

against the toe of the dam will also aid the sliding stability

of the darn. None of this information is presently available

and , therefore , it Is not possible to make a definitive

statement on the sliding stability of the mulitple arch dam.

However , approximate calculations of sliding stability indi-

cated that small or possibly no reliance on the backfill or

concrete cutoff was required for stability against sliding

with the reservoir level at the crest . Similar approximate

calculations of overturning 4tability indicated the structure

should have ample stability against overturning . Stability

calculations are contained in Appendix E.

f. Seismic Stability

A north—south trending fault , mapped by others ,

occurs about 1,000 feet from the dam. The dam is located in

Seismic Zone 1, as defined in Recommended Guidelines For

Safety Inspection of Dams as prepared by the Corps of Engi-

neers. In general , projects located in Seismic Zones 0

1 and 2 may be assumed to present no hazard from earthquake,

provided the static stability conditions are satisfactory and

conventional safety margins exist .

(
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SECT ION 7: ASSESSMENT /REMEDIAL MEASURES

7.1 Dam Assessment

a. Safety

The darn has been inspected visually and a review

has been made of the available engineering data . This assess-

ment is subject to the limitations inherent in the visual

inspection procedures stipulated by the Corps of Engineers for

a Phase I report.

The spillway capacity of the New Street Reservoir

Is considered adequate as far as the PMF event is concerned .

Excessive pumping into the reservoir , however, from the

Little Falls Pumping Station must absolutely be avoided to

prevent overtopping of the dam.

No definitive statement pertaining to the safety

against sliding of the dam can be made without acquisition of

information on depth of concrete cut—off and earthf ill.

However , approximate calculations did not indicate great

reliance on these features for stability. The approximate

calculations did indicate the dam should have ample safety

against overturning. These conclusions are reinforced by the

apparent satisfactory performance of the darn during its life .
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b. Mequacy of Information

The information and data uncovered Is not adequate

to perform a comprehensive , definitive evaluation of the dam’s

stability. Nevertheless, In view of the past performance of

the dam , its present condition , and in light of stability

calculatiions performed , it is not felt that additional

information on the engineering properties of the embankment

and foundation materials is necessary at this time.

c. Urgency

No remedial measures or s~iudies of an urgent nature

are considered necessary.

7.2 Remedial Measures

a. Alternatives

To prevent future accidental incidents of overtop-

ping some of the stoplogs presently in the spiliway could he

removed. A sufficient number of boards would have to be

removed so that spillway discharge could not be exceeded by

pumping from the Little Falls Pumping Station.

b. 0 & M Procedures

The owner should initiate a program of annual

inspections of the darn utilizing the standard visual check

list in this report. Neadwater and tailwater gages should be

installed in the dam and read out during severe rainstorms and

at routine operating and maintenance visits to the dais. A

permanent log should be kept of all maintenance and operating

events of the darn , the lake arid the outlet passages.

23
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7.3 Re commendations

Based on the visual inspection and data evaluation

presented herein , the following action is recommended .

1. The owner should install a high level alarm and pump

shut—down control on the reservoir to prevent

recurrences of overtopping the darn by pumping.

2. The upstream face of the dam should be waterproofed

by application of gunnite , chemicals or membrane
coatings to prevent leakage and possible further

leaching of concrete in arch shells. Chemical

analysis of the leach deposits should be made to

determine if they are formed from concrete leaching

or diasolved chemicals in the water.

(

24

____  - --- - ——-——..-——— - — --..-—- -———--- - - -—---— ——‘
~~~~~~.—- -- -- - -—— .—.---- — - - -____

- - -



PLATES

_  _ _  L .



— • / / ‘ ~ 
a.,..,. 

~~~ 
mt’ D1 / (‘ I ~~~~~~~~~ !

‘
~~- 

, / / /~ .
.

. ,1 .
~~~;4 ’ ~~~ ~ A 

~~~~~~~ ~ 
- . 

~ 
.
~o 

~
, 

~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

- ~ ‘( ‘ ‘~ -/ “ ~
‘ 4 ‘~ . “,, . ~~~ ( . , fl ,~ .. I, • ~~~

,
~~~~ 

‘,:i ~~~
‘ .: , ~~~~~~~~~~~~~ ~“: 

“;~~~;~
Q

~~~~~~ ~~~~~ ~~

~~~~~~ 

‘

•~

‘
.

. 

~~~~~ ~ ~~~~~~~~~~~~~~~ 

~~

5 
, 

~~~~~~ 
~ / — - ‘ I / f~h ‘~ r~ ••

~~~~
‘

~~~ 
~ ~~~~

j

‘ • ‘ I ~I , / 211/ / . dj f I I v iJØ tuJ1l ‘f ~ ~~ - ~~~~~~~~~~~ \/ ~~~ 
•
~

1’~~~

(4  ~~ ~~~~~~ ,INEW STREET RESERVOIR I ) ‘
~~ ~~~ 

‘
, ~~. I

‘
~~ 

~ 

l~, .  4 

~ 
/~ ( 

~ / ‘ 2 ~ , / 1’ I 

/

~ ~ 
. -

~‘ / / ii 
‘ 

i/ i 
‘ ,,

i-f  
•lr~ ~~ / ~~ I

) 
-‘
~*

/ 
j #~:) Y~1~~~~~~ 

-, 
I
/
/
I

I f  

~~~~~~~~~~~~~~~

VICINITY MAP
PLATE

- —--—— ~-—.-—• .———-- - - - — -- -—- - --—--



/ IJ/~,
—_ -

~~~~,,LN~~

/~
b sZ7 ~/T~~°~- - -~~~ DAM~~~

6

T~bs F
C,,.

çt~ ZS

I

I 

6

S C A L E  I ”: I Mi le

LEGEND

b BRUNSWICK FORMATION
RED SANDSTONE W ITH INTERBEDS OF SOFT, RED SHALE.

~~bs BASALT

F FAULT

(

GEOLOGIC MAP
NEW STREET DAM

PLATE 2 
- -~~~~~~~~ - - -- - -~~~~~-



THIS PAGE IS B~S~ QU~JJ!TY ?L~1’I~~~Z - 
-

rt~~~~ ~~~~~ FJ JUSH.ED 1-0 DD,C ~~_—. - - 
- -

.

!:fl . . ‘ •~ :.,.~~~~ -‘
‘H

- 
- 
/•

_ ‘ Z _
~~~,vo ._.___

~~• . , - - - ‘~~~ - : - — -  - - - ‘ “ ~~
“. - — - -

~~~~~~~~~~~~ ~~~~~i -~~~~~~
--.

~ J 
~~~~~~~~) ~~~~~~~~~~~~~ ~~~~

-

~~~~~~~
-

~~
---

~~~
- 

- 
_

- - -
~~~~~~~~~~~~~~~ _~~~~4~~____t~~

- - ‘  -z~~ Lv. . - —

1 

— 

_

,
~~~~~~~~~~~~~~~~

— — -
‘ T .  ,—.••--- 

‘,
~ 4 ,

I /
‘ 

/ I / 
i,

~~~~~ ~~, 
- 

- -
~~ 

— 

/

• / ‘1/ / ~~~~ 
.:. 

- 

, 
i 

- 
-

~~~~~~

• 
f 

/ / . 1,Y.-,7’ 
~— - - -- - - • - -~~i 

- 
)

J’,
~ ii ’

-v  ‘ ‘ —~~~~ ~~~~~~~~~~~~ 7- - / /
- ~~~~~

• • s •—  ......J: ,4
- 

,

~~~
‘t ~ 

- ) —

- — — — - —- / 

-



• : • ~~~~ •..$ ~~~~~~~~~~ -

‘ - : - ~~~~~~~~~~~‘c~~ - ~~~ -

,:-~~
:
i~ ~~~~~~~~~~~~~~~~~~ ~~

— - 
,, ~~~~~ \ ‘Ii ’ - ~!X S p 15 B~5r QUAliTY P ACtICA~L~

~~ ~~~ C)M 0OPY F USkIED i’O DD~

T

~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

- 
- / -- —/ 

~~~~~ (f
’
~~ 
-;

~~~~~~~

_

~~~~~~

-
_

- -- 
-

, 

/

P

• • / I,Il~ • . 
~ 1~ 

• ‘

- • ‘ /;. :/.~~ / //~~~~
.
‘ /7

•~~~~~~. # 1~~~

~~~~~~~~~~~~~~~~ //•. d-’,e ,;,i NEW STR EET RES ERVOIR DAM
•— ~~~~~~~~~~~~~~~~ 

‘

~~~~
• p’

( 
5 / GENERAL PLAN

• / ,, ,‘c NO SCALE

A” / ,‘-J PLATE 3

- — - ~~~~~~~~~~~~~~~~~~~~~~~~~~ -- —---- 
~

- - - . .  —-‘-•-- -- -  — —
~~~~~~~

-- - — — —  — —



• ~~~~~~
:-

~~~-“~~ 
Emergency spillway

0

~~~~~~ c 5p1/%vay côndu// 1J 1!
‘~ $~1r 

‘
~~~- _ ,.,- _

-~~-.~oo %
_ .. -

•-

Th/ö/ Lcn~/ ,4 0/ Dat,, 449• 8L en9/ ,t, of Mu/ f,p/e Arc!, Sec/io fl 300 ~o,f Core Wd// e fft,ba,,kp, / -
of Ciravily .• 28• 5Cubic Y~rd~ ti ca Ear/h

Rock
-
~ 8ack A/I t t~n6an/, .

P45

I 

~~~~~~~~ - - - - -~~~ - -~~~~~~~ -~~~~. -- - -~~~~ - - - . ~~~-- ~~~~~~~~~~ -- - -



if_

PASSA IC CONSOLI DATED WATER CU
MULTIPLE - AflCH DAM

P L A T E  4



k 

-

-

~~ ~~ ~~~~ 
.
~~~ 

j~
’
~~ 

‘
~~ ~~

LI - ~ : T ~1 I~~.t 1 I~~~ t -  ~ I’

F ]~fCcacre/e 
~\ ‘~~: ~~~ 

-¼ 1~~~~~4 l  -~~~
“ •~1 

I4 : e  Jl•

0- 17 5 a~~~~~ ~ L”.~v ~ -1
~..T1 ~~~~~~~ L~ •:•~~“~~~~~~~~:.~~H ~~z% I~~-,.-: F~• •-4 V

~I I ..~’ 4 Ia
- 

?5EC 0—3.0 ~~~~~~~~~~~~~~~~~ .,
~~~~ ~~~~~~~~~~ t~~

- 4~
~~~~

~ EC 0i~ 122 ~~~~~~
‘

- 5EC 0~ 2~~8

Etc 30300

- 
•

~~~~~~i

~~~ 
. : ;4,

~ e 4
—0;:  ‘-• • ••:-\ - .,

.
~4 ~~~~~~~~~~~ 

,.. 
.

- 
j  “a s o a
— -. • • - ., - - • .. • • -.4 . 4 . - .

5
; ,, 

• • ‘ •: ? ~~~~~ ~~~~~
-&•

~~~ ~~~:
‘

‘~ , • .4,~~6 . . .• - . 
~~~

./  
.

-
• . 4 , . • _

•
• ~‘ T ’~~~’~ 

- -
• - . - - . -o •~~.. •

~~~
.. 6 • .

~~~~~~~~~ y / ;- 
~~~~~‘ -:

~
‘Sal.

“ .
~~~~~ •: 

•~ • ‘ :.‘~~
# ‘

• •
.
,, i~~~~~

’- .• 
- 

- 
4 -• ~‘a•~ ‘.. ~~: ... ‘,

3F ~ O~8I.U 5ECO#94.25
-

-
•S

~~’..- ~• . ;• -3EC. OtO ~tO5



EJev 30? 00 -

4

/ 

~~
~~~~ 4 , ”  ‘.• . •4 .c- l~~~•.~~~~

- . • ,~.5EG 0#268 1 ç , J~ ~~~~~~
• ~~~~~~~~~~~

~ i .• ‘. •
- .o ‘3~ C’Ot-f5J .

SEC 0t515
I- 4

~ 
-

4 I

4 -  -

I” 4 1

I - ’
~~~~~~ I -•~

#-
~~~

-

I . 4 ’ . - I  ~~
‘ 

I.- - .
~~

•
~ I

La - . -
A

- 4
-

.~~~ ~:
4. ’ 4 -

.

4
~~ 

•4 -

a .
4~~ 

4..

PASSAIC CONSOLIDATE D WATER COMPANY
51C0#94.25 CUT OFF WALL 5ECTIOI’~13

• •

.

_ _ _ _  _ _ _ _  

PLATE_5
• - - - ~ — — — _______



~~IS PA(~.g IS BEST QUALITY F CTLCA~I1g
1~~QM OOPy FU~t4zskf J~D TO £IDC ~~~~~~~~~~~~~

NFVv 5i:~~~~i~~~~~
t-

~~~~~~~~ 
~_-) ~~~~~~~~~~~ t~~~ . /

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~

.

~~~~~~~~~
iTh/ 

~~~~~~~~~~~~~~~~~~~

~~~~~~~~~ • -
~~

-
~~ ~~~~~~~~~~~~~~ -~:: 

• .::-:-- 
~~~~~~~~ 

~~~~~~~~~~~~~~ . , ~~~~~~~~~ z~. -
~~:‘

-
~~~

-
~~~~ 

‘
~~~~~~~~~~~~

‘

~~
‘ L ’ ~~~~ .~

’ ~ 1 L :  b’ ”  ~~~~~ ~
~ t~~~~~~~~~~:~~~? t ’~ D3~~t~

‘I

•—
~~ S ~~~~~~ 

-

~~~~ 
-

~~~~~- 
-

-.---••. 
— -- .-

I

~~~ ~~~

- ‘ 

~~~~~~ 

-

, 

\

\ / ~ /

/

/ ~~ ~\/ •/i~ ~~

• 
c.~/ 4’\ ~~:

/

/ / ~ 
~~ • \ / /

~~~~~TJ1 LT J~
TTJ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~

:1 
- _ _ _ _ _ _ _ _ _ _

£ ~-I I PJ

~,c p, • • _
~_~ \

_ _ 
- . 

~~~~~~~
A S !

__________________ —-— ~~~~~~~~~~~~~~~~~~~



THIS PiAGE IS B~~T QUALfl’y P Cr11~A~~~CQp~ FU~2~j~~~~ ,.~‘ 14#5I

/V 
—--— —— 

~
7•

~~~~~~~~~~~~~~~~~~~~~ ~~1i ~~~~~~~~~~ 1~~~~~~~~~

/ ~~~~~~~~~~~~~~~~~~~~~~~

-
~~~ 

_ __
~~~~/

_ - ~~~~~

/

5

/ 1 ~~ // /

~ ~~~~ 
-.  

.

.•

.
,

--

.. 

- -

1~~~ ~~~~~~~~ /  /
/ -

~ 

-

J~%1
I 

~~ ~~~~~~~~~~~ A-A~
~~~ s i~c V~c~..t~-r —

~~
‘ w.~~~ T~-L. R. ~ C:O~~%e4 t S  5- I  ~~

I £ ~~& I D ~ ..- O•I• 
. 

I -G L P

I ~~~~~ppt ~~~. or t’i~~.w Si E*T R~~s*-~~’,O1R .’DAM W~sr ’P&’~5~~*oP4..
_ _ _ _ __ _ _ __ _ _ __ _ _ __ _ _ __ _ _ _  

A’!1~~
t L  I8 I~~~~~~~ GS

P L A T E  6

I 
~~~~~~~~~~b-5-—~~ 

‘ -— - - - - -.— —-— —-——-— - - ----- —- — -. —- — —•.
~~~~~

--—‘—— ---- — —•——--- - - _______________________________



Tilts PAQE IS ~EST

1l~)M ~Xii’L1 ~t~~L1SI~~ ~0 DQQ 
~~~~~~~~~

/<~~ /  
-
‘/

, 

‘.‘~~
-

‘I

II- 3/i ”

L ~~~~~~~~~ 

1/

~~~
3.

-‘
SECTLON N N

A ~~~~t~~_r4 ______

________________________________  4



r’~ 
S j~tT~

I ~~

— --
~~~~~~~~~~~~~~~~~~ 11~~M ~~~~~~

N- -

/7 /\t:~ ~~

~~J 1/

- 

~~~~~~~~~~~~~~~ ,c~~:,1 ~~~~
1i~.3J~~’ 

L.a..1 t
~~

4 1 I
- - -It-.--

-

I -0 ,” - -
L

~~~~s

SECTION N-N- - - 

L’Ae; ‘:~
-
~rn ~~~~~~~~~~~ :•~ ~-i~ ‘~~~~~~“-‘ f’om ar5~ç M2/ -

_ _ _ _ _ _  - ~~
- --V’ P,-,.’;j,-~ i’,, ~~~~i- -a~ ~ : 

q~~ , 
*

PlATE 7
— 

~ k~d4.-~” 
- - — —



i1r’
~~tS 

pi~GE IS~?~~~~ 1-0 DDC ~~~~

• ~ : .-F~,’~ - ;? ~~e~~’~~ ii p ’-av~ ,2’,- /hi~c
/ ~ ; J ’t~~ / 1~’/~’1 / ~e~’.i’~d b~ I’ ~~~

~ H Abg~i4~ P5 / ~o~i~7v/~O,1I =
- - 

-

. 

~~~~

-

4/
’ ç• V

~~~~~ ~~~~~-~‘~~ -.‘~~
.
__

,_•?4

~~~~~~ p~~~

~ECTION S- S



1-IllS PAGE IS BEST ~UALIfl

~~ yj j~~lSkiED ro DDC

I — - ---  - - - - —--1
- !, ev. 303.0 ~~ 

‘

1 
_________  

t 1 I ~~ ~~3~~

~~~~~~~~~~~~X ’ / ’

\ \ I ;

1. 
~~~~~~~~~~ 

I I

\ ~~~~~~

~~~ 
;.

~~~ 

-

1 I I

I V
\ ~ 

-

I I
F. — -— —- — -.1. _ .~~J .1.

1~tm POC~~-~’ 
-- -- 

T

TION S~~~~S 
_ _ _ _  _ _ _  

REAR ELEV.
0 I t $ 4 5 S V S I Io fl.
~~ 

,4 4~~j  t - j-—f ( 
~~~~~~~~

PLATE 8

-4



— — 
— — 

erp~’oo,’~’g (5’p/y ~~~~ F/tv ~‘~95, 2
~
p/y a~

— — — -b-- 
~~ 

- 0ri ~ ,ia/ ~~ ~‘r’~
.t.~~~~

. ~~ _ \~~ 
—

I- -. ‘~j3
_ f ~~T~ 

,,..- ..~-- iL~~ 
-Cs

~~~ / frT 1/’ g
~.’,-,’~ce .~‘,-T6~

iL

6r’ou,’ / i o/ ø  ibou~’ 20 feet dit~opscs’d ~~~~~~~ 
4 t~ 10 ~~ ~e or

I .., 
. .. - 

-
‘ / - d~p~tidi~i1 ~~n 0/~ ~-‘xk. 6~~~

• ~ 
// 

- - 

I a,xr,frO/?D g,’i~’/d begi~ bgi~w ,
- C 1 ,‘i~/e~ ire drilled ~‘a de,’~-mine ~

Lr 4Nci~’1g ~~~~~~d 
ivoid uve/e’i~

DETAIL OF ARCH CUT OFF

) krlrd-i.rLrd



~1~t7g ~5’p~v ~e~o5~i E/t~~ Z85, 
~~

p/y aMe)

~~Or4~j’,~,/ ei,-~h øurfxe
p. —~~~ ____ 

—

- 
- Pg~’~TI/ S~,’,i ’~Ce ‘,igo ~’,id ~~~~~~~~~

~pgve/

~~~ 

‘

~~~~~~~~ ~~5
’ : th-si,i ,,‘ /o~~ ~~~~~~~~ 

6,-oii~ h o/es ibaui’ 20 %~e,’ deep
opscid ~-om 4 ~‘o 10 i~e~’ se ordered
depend#i~r a,i ~iitu~-g o,” rx~. 6~ow’ing
qxr,~Ions gho~’/d b1g47 behr- ~r6W4’
ho/es ire drilled i’~ de,’ermrn’, ii i did

- a,~wci’y Ifid ivoid u €/g~~ drllh,y

RCH CUT-OFF
F,. ±Vo~e~’ Peti’/ ~-id.-ii~,i ~‘2,’- ~/iii rgpor~,i’,m Ori~~s/ - i~~p~r1d 

~‘yThomiø ~~~~ 
1q~ ~~~

‘ i~’#irn~
PLATE 9- .- - - - - — --.---- —-- -— .— .5



- /~~___v~~~~~ ~~~~~~~~~~~~~~~~~~ —
7

/

>
~~~~~T~~~~~~~~~

t

, 

-

N. 

,:N~~~~~
;:

~~~~~~~~~ I

~~~~~~ ,4’ip -i~1~,o I~v/I - - : -

‘ ‘
~/ : ‘ .-, - - /

/ 4trnm’re 4bij t’~~~,/ ‘7
. ,,/ / ~~ / . ~pp~~i .~5Cy ~~~~~~~\~“2 / / ‘

/~~~~~~~
,,

~T~//nwy,c~ ’- ext~~1eo’ - - 
I ‘

~~~~~~~~~~~~ .
~(‘~~~L - .&“v’o/re i~~~e’~t G4qrn’ur ,‘..!9 C r 

- - -
.
- 

~~~~~ 47 C Y ~~~~~~~
V \~~~/ 

- / //, 

~ ~~~~~~~ ~~~~~~~~~~~— .~o///nf~y U’tde’~m’,’#a’ / / - 
?“ ‘ 4v,o’~ 5 ~ C Y Conc4o,~~r/0 Crco~tc’v~e ~~~~ , ‘ .-

/ / -~~ -
/ // - .. / 

- ~~~~~‘a#•&• ~v~ui’-~
- ,— :T 

:--~
‘
~

-
~ ~~ ,, 

- - ~~~~ I - - :~ 4q~~ i- /~~ .~ C Y C

/ #~ /~~// /, 
‘
/ ,

/ t ~~~~~~~~~~~~~~ ~~~ 7 /7~~~~~~ ~~~~~~~ 
i-> ’ //,~~~

/ 
/ 

I~Pp/D( 5~~
7 ~~~~~~~~~~~~~~ ‘~~\ : 

‘
~ 2~~~~ / // )

~ I
4~Ciy c-i- - - 

-‘—~~~ 
~~~~~~ J4qWi~~’4yPI(1P’C ‘/\\</ - / / /,/ // / -/ 5% 

_
/ / / / / L

- - - - / - 
/ ‘
,
/ - 

/

~ 
~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ - ~ -; 

1~

_ 
- 

~~
‘

/ // /
// ~~~~~

~~ 
- /,/ -CR



1/ 7 _

\~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-- - 
- II: - ~ .7 I~I-~~~ ~~~~~~~ .4~ec ~t’ .Oe f,Yea’

— 
. 

— 
/ /~? ono

t~~ 
-

“4TCR/A4~~
/, 553 CYC’a,icr~te /~!4,V,K

/ 
//  _, .3092 C )~ t~~’t,-~’ P,i/

I / ~~~‘I . Nera~~:/ 
- .4/I ~‘r,n #rork ~ri //

- 
- -

7
.-’ - .e’~- ~°i<.’EC.

-, - / 
/ 

, I d2 ~~~~~ ~~~ /W / ~~ 7/,7 *
- - P~~~~~C/’C’C Q~’P/ n9 9PFJP_//~79 6’~~~~

- /7 - (~~, - - UI 
COr7.V’puC/,O.’7 /YOP*.

- - 
.7

/ -. ‘~
- / 4P’/rnf,d’re ~4~ /Pfl~~7/ ‘7

\ ‘ /~~/ ,‘ /I 1-,/ .  .4pprc~,.’5CY Co,,cre/e

- ~~~ 1

/ 
‘
/

~~ó 
~~~~~~~~~~~~~~~~~~ . ~~“/o ~ e A

- 
- .‘,.~~~~ - ‘ App,~~r 47 C Y Co ’~c’tf e

- 
/
, .

7
. 

1~~

/ , ‘- ~4’e,.ifo, ’re A~e,tm~,it’5- %~-‘ ‘~~~
. / 

,-~~~ ‘ 4o,oIw~ ~~ C Y Cot’c,t’i’e
‘

~~

‘

~~ 
‘-1~ I 

-
~

‘ 
~

- ‘ ‘>
~~~~2 ;- - 

-
~ ‘2 

- ,  -i ’ ’ - ~f ’ri~,f opce 4Ou/’n?d ’~’7f ‘4 ‘UI

- 
- - 

- - , 
~~

‘ 
-

- -

, 

I 
/ - / 4~~ ’t2r /5~~ C Y Concrete

~ /,/ ~4////;;, 
~~~~ 

I,’- , 
- 

“
~~~?~~/‘ ~9ei’~force A~~tn~c#~t J

. / .  /, /‘/ -‘~~~~~~~ /-~ /,~~~ , .4pp~~r 5GCY~~~~rete
L~7y!4//~, ft~’~~7,9—1 ~~~% -

- 

- 

/1’ / /
/‘? W/~1Q~~ ~ //t ~~ ~ -~~~~~//- / / //// -

‘~~~~ ‘ ~RK~~’ ‘t~A.\-~’ 7/ 
/

~

‘ 

/// / -
— ) /U // /~/, - ‘/~ 

~~ • / I 
-

7 -
. 

y,/// ~\ /~~~~~~, / - //~ / / / /
~~ 

-

/ < \ \~~~~~~~~~ 7~ 
/1~~~~

- />
7 /

~~ 
-

-
~~~~~~~~~~~~~~~~~~

/

PA ~Y~5A/C ~ 4LhfY fl~V1~~~ ~~~WS&~ 4’
orPr a~ r w~c~f~sc

• R(PAM’ C~ ,~V~/74’6S o~~AA’(A DL~ 0,Y ..WI. r,P4~C 4 ’ a4~f‘~/FZ 
~~~~ C44,~f ,o “ NCJY I77 RCJCRbO/R

,y~~~ y ,,.y~~
. 

~~~~~~ ~~~~~~~~~n~-ir ,qir~-~’w~ ~~~ ~~
____  

3CAf..C ,*~~~‘

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~~~my~r n~Mj .  X7 ~~~~

- 

“~j— PLATE 10



APPENDIX A

CHECK LI ST — VISU AL OBSERVATIONS

CHECK LIST — EN G INEER IN G , CONSTRUCT ION
MA INTENMCE DATA

/ 

. — —— .~~~~~~~~~~~. - - -- - - _ _—,- — — —



I -J

a

j
C CI
‘.4 I0 rid
1.I 0 1  I
C 01
C col C N- C

I 0 C. ~~.4 — C
C l.a ~~ 0o 14 V I 14

3 C N- 00
l.a
C C C

C — C C
C P-I ~ .4

I H 41.4 S..-’
I C 0
I 1-4

C
H

14
C .4

1.4 1 CW I 1-4
‘-‘

I 
1..0

14 UI J C

~ C C
4.4

5
C i i  -4
4.4 I..i I .4
C CJ to
4.4 W~ I-i

UI J C

0i U)

*- i ‘~~ I -4 C

~~~~ W I~ Ii . w I 0
C .~~~ .40 1 W  I .~ • r—. 4.4

C I~~0 I i.a ~~ as CUI 4-I l t o  I to • .-i Cl 1’

Ui 1 I O H  • 0
U1 5 0.

nfl I C ~~ I~ C

CI I 40 00
Ci I .1W I I C 4 I  C — I  4-I C
coi asI C - I  14

I c’iI ~~~~.,-I W I
I —, ~~ 

.~I to
•1 0 14

I ~~ 
C

I I C
C I C

C I 0

.4 DC001 ~.a C
8 ~ 

I

i—I U
* 

asi C
• — C O

o~ o ~~ C
14
CI ~~ O H

1

)

(41 01 0

~
i.aI — C 4) 1. D~WI 4) 0 .01 C
W I C C ~~~~ (4
iii 0 4.1 0 4.4 11) 0

.4 (0 0 (0 ~~~~W W
0)1 4J (4 1.4

U C 14 00 0 0 0  IJ~~~- . Ca 4) 0 4 ) P - .4 U) W N .  1 . 44 ) 4 ) )

C to C to C 1. 1.4 •
~~~~0

0. .4 0% 0 4) 0 0% 40 ‘-4 > C
— C .~~ C —  C - 4 <~~~~

P-I 0 ‘I ...4 01 0. • W ~~~~ C
4) 0) . 4 0 1 .  ~~~~0 0 0  C

~~ 
p-I 4.4 (~~ .4 U (0 0

C U (I)
C 4) .4 1 4 W  00 (0 41-i

C 0) .-4 0 . 0 4 )  0 W C
4) e.a 0 0 ~ 0 4) 

V
o t o ’~~~~~’~~ ~~0.4 ~~~~~S.-

7 

—-- - -~~---- -- ---- - - - _ _ _



1.4
-i-I (4
0 4) IZ I~~~ I .0 140 - 4 W I  U D C~~~ • ~~~4.a0) 4 1 . 1 4 C C O  O~~~~~ ~~~0 0W 4 0 -~ 0 • .0 . 0 ( 40 4 . 4  - 0 ( 4  0 (4 4)

~~ ~~~~~~ to 4 1 I 0 4 J .4 0 0 . 0
.4 O W U

~~ 1 0 0  00.0 4 0  ‘40) 1 4 1 4 4 )  C O .  (0 01 40

0 ( 4 0 0 0 0 1 4  ~ 14 141.4
14 0) ( 0 0 0 )  4) 4.4 0) 1.0 1 4 0 ) 1 4 . 4  .~~~U 8- .0 0 1U) U O I J  W $  -I ~~14 ~ lE 0 0 .i . 0) r-I I.I C

14 ‘.4
~~ 

0~~~~~~~~~~0)~~~~~~~•~~~~ .-I H O0 -I~~~~ .~~~1 4 W ( 41J 0 (4
U) -4 1 J W 0 ~~~ ~40 4 . 4  • 0 0 0 1 4 . 4  II

0 0 0 .  .-4 C 01.
1J W 0 ~~~~~001J $.4 (4 4 0 4 0 ( 4

x (J 1J -.-I 0.4 0 4 ) 0 1W 4)4.441.1 . (4 14-i
( 4 0 ( 4(4 0 0 0 1  ~ — C 0)

0 0 14 .0  C C 1. 01 1.
— 

1.a 0 . 0 . a~~ 01~~~ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  0 0 . 0 1. 4
0.

I~~~ s
4.4 1. O~~~Q

(4 . 4  .00
C~~~~~W 0 0
00 . 0.0 0 0 ) 0 0

O to . 4 0 )0  (4
(4 14 -i-I to0.0 0 .  01C t o I . a  
1 44 . 10. 1..0 1 . 0(4 (4 14 0) 0 Cd4 . 1 (0 4.4 4-44) C .i-I C 4 ( 4 1 .  4.414 ~~~0 0 .  0 1 4 0 )  4)

‘4 0 00 .  W . 4~~~‘4 1 . 0 . 1 0
4 ) 0 1  l.a

00 4 ) ’ 0 1(4 ~~~0)4J 01.4 0 0 0
to -i-l W 0)

0 0 0 ( 4  . 0 0  U
O ( ‘ . 4 0 ) 0 )  00 .0 1. 0)

011 .4 4)0 1. l.a 0 0 0
CI) ~~ ‘4-I ‘ - •  0 4 ) 1 4  0)
< I Z 0~~~~~ ’C0 Ø 1 14 0 ) . 4  14.—~ — P-~ f l .~~~W ( 0  ~~ 0 0 00. E4 

~~~W C 1 .
~ ‘ ~~ 0) 0 1 .0 ( 4  4) .1.1 14

nJ 4.1 
~ 14 (44.4 (44.1 0)

~~ ~ I X 01 .4 p4 1)00 0 1 4 1 0 0  ~~~14 0
0 ~~ c . ~a 0 ( 4 0  Ii0 W I-I
0 0) 0 0 ( 4 0 W  4 . 4 . 4 1 . 0  0‘4 0 1 0 1 0 0 1  0 ( 4  I. 00) .0 4.4 4 ) 0 4 . 1 0)

1. 0 1 U 4.~~~01 ‘ 1 4 0 0 .U ‘ - 4 0 ) 4 ) 0  0C 
~~~~to 0 W 4)

O 0 0) 0 1 . 1 . 41.4 0 0 10 ‘i- iC ) I d 0 ~~~~~00 W 0 . 0 0I 4) s ..~~0 . 44 0 , - I  0 ) 0
.0 0) 1 4 4 )  0. .0 44.1

4.1 •-I (0 4.1
0 0) 0 ,- I  W~~~~~’4 00 O W
4 0 1 4 0) 0 )  O . 1 4 W O  4.1.0
00.0 1.4

0 0  0. 0 0W 0 1 . l . a  1 4 4 0
O O U O O  ~~~ ‘0  4 0 0
a 

4 . 4 4 )  0. 4)
. 0 0)0  0 0( 4  0 .WW C W 0  0.000 0  4 0 0 1.a • ‘ 4 0 4 00 0 ( 4  4.4 144 (4 0) 0) 0.
14 4-4 ~ W O )  0 0 4 ) 4 )

0 . 0
~~~~0 1.a0 ~~

fa.
0
z 00
0 C~ 00
— .<

I
z 00
P-I ~~

00 U)
00 ~~~~

.-..U) 0
P-I

00 ~ ) 0. I-i
U) .40

~~ 0.
10 00
P-I 00

Ic Il) U)

_ _ _ _ _  ___  _ _ _ __ _  _ _



1.4
‘-I
0 U)

z
0

0) — 1.
U) €-~ 0 ) 0 1

.0 ’ 4)

4.I 00
0) ~~ 4 ) U )
01 O W
14

U C O
CI) C

0)a 4 1 W

~~ 

.

~~~~~4)
U) 00~~~

0 ) 1 4 0 0
. 4 ) 0 ) 0 )

‘-4 . 4 t 0

0 . 4) 0 )
CI) 1.

~ 0 ) 0
14 0)
to U

00
4) 0
4) • 41 i-I I-i

‘4) 4) — . 4 )
.0 0 ) 0 ( 4

0 ( 4
• 0 C •  ( 4 4 ) 4)

1-4 4100 14.1 0 0
0 -i-b
.4 0) 4 - I  0 ( 4 1 4 1 .
0 .0 1)41 ( 0 . 40 0
to a 4 0

U) 444 
• 

‘4) 14 (4 0 4 1

-I
1.4 4) 0 1 0 0  —l

0 -p4 4) 0) w O .
4) 0) 0 0 .0 1.1 .0
1 4 4 0  1. 041 .- I

~~ 1.4 1.4 0) 0 1-’ 0 . 0 1  Cd
0 4 )  14 14.4 0 4 0 4 ) 0 4 -’

0 4) 0 0 ) 0 0 )
11) 4 ) 1 0  41 W ’ 4  ~ H
Z C) i—I C
0 01.4 4) .0 0 )
~ i 0 . 0  1. .4

~~~ 
4) 4 ) 0

00 1.4 (4 1.’ 4 - . 0 t o
.~~ C -i-I (4 4 10 ’ l.

~ • 0 1 4  ~~~0 41 1-.
~~ .4 0) 4) 4 ) 4 ) 0 ) 0 )

4.1U ‘4~~~-~ .0z . 4 (0 • 1-’ 0 4 )  0 ‘4)
0 ~ 

P4) 0) 41 0 4 1  0 0 ) 0 4 0
o 0 C C  W 11.4 40 4 ) 4 ) 4 0 . -.

0 0) 0 ( 4 0  
~~~

. 4 U
0 0)  .0 (4

.~ 4) 0 ‘4 .0 4 )  4 1 4 ) 0 0.
0 0 0  0) 0 -i-b

C) W 1 4 . 4  . 00 . 4.0
01.
0 0 1 0  .~ 

0 1 0 ( 4
41 0) 41

0 0  4 1 ) 04 )U
0 0  40 0 41 0 0 0  .0

- -4 0 41 4) .4 .0 4 1 4 1
41 0 0 ( 4 ( 4

00 00 40 “-4 4 1 4 )  ‘~‘ 4 ) . 0
0 0  0 0 ) 0  ‘ 4 ) 1 4 4 1
.4 . 4  0 .b 4 )  0 0  40
41 0 W 0 ( 0 1 4 - l W
40 ,-I 0 ( 4 0 0  .4 0 0

4 . 4 0  4 14 1  0)C
W C 0 . 0 4) 0

(4 41 ‘C 0
41 0 .4 0 4 0  1 4 . 4 0 4 1
4 1 1 4  0 “~~l1.4 4 1 4 1 0) 0.
. 40  C . 4 ) 4 )
C C 4) 4) 4)

41

~~~.4 ~s 4 0 W 0 )

0
z N
0 Cl) P-I i-i

C.)
— 00 ~~ 

P-b
0

4-I Z

-I
(

U) ~~~~~P-I ~~~Q
1 0 0  00

- - -•——------- --- .---— - - —



14
.4 (I)
0 z

0
7 1.

0) I-’(4

1.4
01
W 0

0
1-I
U)

a
0

-I
-4
-‘-I

~~~~~ra.

00 ‘C
~ • 4)

Cl)

~~~~~— z
~~ 0

—

00 1

~J U)
00
0

0) 4) W 4) 4)
0 0 0 0 (4

U)

r

ii
~~
I. (

h. -
_ _ _ _ _ _ _  - —--—- - - - - .- -- - --- - —-—— ——------- - _ _ _ _ _ _  -



‘4
.4 U)0

0
-I0)

(4

41
0)

0
1.1
U)

a
0
U)

1.
.4
0
14
4)
(4
C
14

C

41

Il.I
0

a

~~~~~~~~~~~~~~~~~~~~~~

00 h 
_ _  _ _ _



1.
U)

0
0
—4)

4) o
U
00

a
0

00

U)
0 1 . 0  I
. 4 1 4 0
4) t o- I
00

— .0 0
1.4 4 ) 4 1 0
1) 41 44.1
4) 4 1 . 4 0 C C
1. ‘4 ’l-i C~~~.4 0 0
‘C 0 1 4 4 1 4 4 0

0 4 ) 0 . 0
.4 • 0  (4
—4a 41 0 41 1.4
.4 U . 0 . 4

U) 0. 0 1 .
0~00 -I ( 4 4 0

0 0 0 0
4 1 0  .1(4 i-I
4 1 0  0 0 0

1-. Z (4 . 4  4 ) 0 4 ) 1 40 41 . 0 . 4 4 ) 0
— ..—. 4 0  0 . 0

I-i 4 1 a  ~0 4 ) 0
00 C 0 0~~~~.4

. 4 0 .  C 4 0 4 0n.J 1 4 )
00
0 • 41 4) 41

U) C ‘C
14 .-I

4 1 4 0  . 4 4 0
OJ CI. ( 4 0  41
4) •.-4 .4 I

4 0 4 )  > ‘ ‘ C 4 1 C.4 ’-I C O o
4 1 . 4 4 ) 4 )

4-’
1) 4 ) 4 . 1

1. ‘ 4 ) 1 4 .0
4 0 0  0 ( 0 4 0 4 )
-4 4 1  (0 -I

4 1 - 4 4 1 . 0
‘ C 0 . 0. 4

. 4 0 )  4) 0 0 (4
41 O O W . 4 ( 4

1 . 4 0  1 4 0 1 4 0
W W  0 ) 4 0  0.

0 4 ) 0 1 .4)
U C f l O l l . 4 00 Z Z

ra. u
0 Z n )

4-4 00
Z
0 ,J~~~~~I.l 00

ICl) .40
— U 0 4- 4  —

- ------- - - - -  - -— —---- - - - - ------- -  - ----- -- .—-----



1.
-‘-4
O
0.

d 0
4) p_I 41 ‘CU) I—. 1 4 W C  ‘4-I —

0 1 0 0 ) 0 —
0 ) 4 0 0  40z 0 1 . 4 )  0 41
00 O W  40 (4

4) ‘ . 4 1 1. C
4) 4 0 ( 4  • 1.
‘4 0 41 C C  41 0
41 0 C’C .0 0 (4 ‘V-
U) 0 ) 4 )  .4 0.

~~ ‘ C 0 .’ C41 4) ( 0 0a . 1 4 ) . 4 U  4)
00 0 4 ) 4 ) 0 )  0) (4 1.4
0 0 0. 0 0  .4 4 ) 0

tO .0 14 4 1 1 4
C]) 4) C . 0  .0 .  1. 0.
0.~ 

‘4 ) 0  0 0) ) .  41
00 . 4 1 . 0 04 0  ‘ C ( 0  C

041-~~0 W C Oa: ~ ‘-i ’
00 4 0 0 0 0 . 4 )  C 0 ( 4
00 0 0 0  01 .4  4 ) 0

0 . 4 4 1 1 .  ,-i 0. 4 ) 1 4
1-1 0. 0 14-I 0 0 0 0 )

I I
i—I S C

U) -I ,-_ . 4
0. .4 I ’ V

0-
1 4 0  0
‘4 ) 0  ( 4 4 )

00 144
C 0 4 ) 1 .
00 ).. 1 4 1 .
1 4 1 .  0 4 . 4 4 0

40 0
.0 )  C
1) 14
C C  41 0

0 ‘4-4 .4
0. 0

0) 4) -ç
.4-’ 14

0.~ C C  CC 4 ) 4 )
-C 001. C 4 1 1 . 1

0 0  ‘-4 ( 4 4 )
-~ — o  p—.
-J 0-0  ‘—4 r-4 1J

0 0  UA. 41 4) 0)U) Z C ’ W  W
0 C 1. . 000 i-i .0 1 0  1.’ 0

00 F-~ 
4.4 ‘C

~~~
41 ‘C 0)’-C .p4 40 1.40

00 4) 0)Z ( 4 ’ C  ‘C 4)
Cl) 1 . 0  14 K

C O -- 41
O . 4 0  4.4 0 5a C 

S
C--I

14
. 0( 0 .  ~ O ’ C0C ,- 00 41 .1.4 0

4) 0 00
.0 0 0 .4  .0 0 . 40 .

0.4 40 ‘4
• to p-I 1 - 4 ( 4 1 .

4 14 0
m o O .  .0

C O  00
)* 1 4  ‘.4 0

~~~~~~~ 40
.0 0 14 14 00

C 0 .’
00 4 1 4 0‘V .- C O W O
0

) 0 ‘.4 .44141.1
‘ . 4  40 ( 4 4 )

0 0 4 )
—0~ 4) 14 00

1 .’  4 ) 4 ) 1 4  4)
0 4 . 4 0 0~~~.. 0 ( 0  0

0 1 4 . 0a Z ’ 4 4 0

ni
0

0
— I.,

0 0 -I

I
— 4-4

“3

0 
II) —
4-I

~. C.) .40

__—-. — --- —-  - -- -  -- - - -~~~-----~~~~ -



I..
.4
0 U)

z
1-. 0CI

I-.

-C

~1
..3 ~~‘

U)
U)~~~~

I-00
1-4
1 00L. 00

U)
00
C

•
-40 ‘40 -40 -40
• . . S S

00 00 00 00 00

Cl.
0

Z
00 0

5-) 
‘-3 

14) ‘-4

9

~~~~~~~~~ 
_ I  ~~~ .~t 

d



14 1
‘-4
0
? z
4- 00) —
C
4~ -C
IL 0
4-4
0)
0)

C
0
00
00

0) A:Z
U)

A:
-Ca:
00
00

C
0
-‘-I
1.4

1 . 10
0 1 . 4

4-4 Cl)

1 . 0 0
4 ) 0

‘ 4 )—
1 4 0 .
0 ( 4
0 4 )
C O .
14

(4
0 . 4
.1-4
1.1 (0

C C
1-I -I
4 ) 4 . 1

z z .4
C .1-3

V — a
n_I
-~ •4 ) . 4

U) ‘1-4 .4)
O~~~

00 4 . 1 (0
C U
W O
4 ) - I
4-’

10
C

4 1 0
‘4-i —
C l-I
. 4 4 0

0.
C C
O ‘-I

C
4)
00 1 4
10, -I
0 00

0.
“-I 14
‘ 4 4 W  0) C C 4)( 0 0  0 C C C4 1 4 )  0 0 o

Z 00 00

Cl.
0
00
0 00 11)
—
1-4 U)
.40 —

a: — z 013

IL _ _ _ _



14
.4 00 4-’U) 0.
1-i 00
4) 0
CC — 0-I-i

C
( 4 ( 4 0 0

4.1 4 0 ) . .
4) 00

1.
1.4 LI
U) U ‘ - 4 1 4 ( 0 0 .

10 1.14.1 0a C C .- ’
U 0 C 1 .

00 . 4 0 . 4 4)
0 41 0

4 0 0 0 1 0U)

IJ ‘C’C  C
4 ) 1 . - lW

0 0  4-4

1 0 1 1 4 ) 0 .
4 ) 0 0 )
.0.0 14
0 ( 4 0.

Il-I Ii
— 

a ~~~4-I • -i-I 4) .  4) 4)
0 O 0 ’ C  0 C C C

i—I ~~~~~~ 4 . 4 0  004 .1 0)
C l . ( 4 . 4  1 4 0  ( 4 0

(0 0 1 4 0  4) 0 , 0-  0 ) . 4 4 ) 4 ) 4 . I
C— I  0) 144 CC (4~~~ 4 1 ’C - . 4 10
C O C C  01 

~~~
14 U 4 )

1. )..- 0- 0 ( 4  0)
40 . 0  ‘-40) 40 C 14-i ‘4) 0. ‘~~ i-I U 00

1. 0 . 1 4 0  0 0_ C  t o t o 0 . . - 1 0 O
0 ’C  1 0 4 ) 40 4) 0 ( 0  0. .—4 00 0-

O . 0 ( 4 0  0 (4
14 ‘4) U i--I

0 4 . 4 4.4 40 1 .0
‘-4 0 0 4 ) 4 0  C C C )
0 ) 4 1 4) ‘C 1.4 (4 4 ) 0 1 0 0 1 . 0i

_i 0 1. 4 0  0 ~~~ 4) 0 )  ‘-4 41
C C‘

~~ ~~ 

0 . 4 .4 
0 ) ’ 4 )O ’1-4 0

0 — 4 0  . 0 0 - 40 4 )
0 0 ( 4  ‘ . 4  ~~_

4J 1.4 10 4.’
4.4 C C

00 ). r. 14 ‘4-4 C C  . 4 Øf l
— .-I • 01. 0 0 . 4  0 0
0 .4 — 4 J 4  .1-4 4) . 4 . 4  4) -.-4 1.) 4.~ i.a

0. • 0. 0 4) ‘ . 4 4 0  0 ’ V  0 ( 0 4 ) 0
00 Z 40

~~~~
C W 0 . 0  0 18  4) 1-I 1 4’C . 4  0 1 .

00 0 4~ 0 0 1 4 0 1. 4 ) 0  .0 ~~~ 4 ) 4~~4)
Cl) . 0 0 . 4  1 4 0 ) 4 )  0 U 4 . 1 0  ‘4 -.-I l..
00 1 41 W $ ’ C  . 014  1 4 U  W ) . . . — I.-4 40

-C ‘4 ) K Q  4 1 4 1 . 4  ( C C  0 4 00 4 0 0 )  
~~~~

1.0  41 14.4 W k - . - 4  4 0 4 0
00 4 0 4 ) 4 1  C 0 4 0  0... 0 4 0 1 0  0)
0.3 0 ‘4-4 O~~~ .4 0. ’4) • VU) 00 0 1. 10 4 1 4 1 - i- I
00 C~~.’ O. 14 ( 4 ) .. 0 4 )  1. . - 4 0 ) W . C4~C 00400 .4 . 4 0 )  C C

0’C  • 14 .-I
0~~~~ C 0 . 4 4) 4) ‘ C 4 0  0 0

0 1 4 ( 4 1 0  4 1 4 0  ( 4 ’~~ C s-i • ( - .l 4.’0 4 0  C ‘C W C  tO 00 4 1 4 )
4 1 1 .  0 . 0  1 . 4 0  • 0 0 4 0 4 0

0-. 00 C C J ’ V  1 4 0  ‘4) 4) .-4 41
1 . 4 0 0  1.4.4 C ) . .  C W

4J IF~~~ 0) 4 ) 4 0  0 ) 1 0  CC .—I .-4 4 1 0~~~~~~o o o 4 0 . 4  ,—l C~~~~~W ’ C4)
~~~~

1. 41’4) 4j 1 4 ( 4  1 . 4 0  - . 4 0 -. O - .C
00 40 0

40 0 .4~~~~~40 
‘ 4 4 ( 4  0 44-i C

41 ‘ 4 ) 0 0 0
0 . 4 0  0,4 0 ( 4 0  0 00 . 4  CC l .  C . 4 0 4 0  0010

.1-I .4 (
~~~C 1 40 4 0 0  -i-I ~~~1. 1 4 ’ ’ C  .4 4)

— 10 0 ’ V 4J  ,—I ’4) . 4 ( 0  . 4 0 ( 4 1 4 - i  0 .0(4 * ‘.4 4) ,.-4 4) 4 1)  0 . 0 1 0 0 0- 0
O W  10IJ ’C 40 ~~~‘-I 0 0 0

11 41 .-I 1. 1 . 0 ) 0 ) 4 1
‘ C O  ‘

~~~ 4)
1.0 00)  ~~~4 1’V b C 1 . 4)

O C C I .
4 ) . 4  0 40 0- 100 . 1 0 0  

~~~
1 1 1 .
(4 4 0  ~~~~..4 00 ’4 ) 41 1 .01 .

Cs. 14)

Z
o CI)
-IS.- I. 00

0

I 
_ _ _  _ _  

___00
-40 00

0.

S U)
). II) (#1

5.... — — - - -- - --— ---- --_ - - - - — - _ - -- --.-— - - —

- -~~~~



I-.
.4
0
0.
1.
4) 0
0

-C

4-’

4)
14

0

a
00
0

00

8 C
— W s-I

. 0 0)  .1.
‘ 4) 0 0  4)
C C C  ‘C O
4.1.4
10 ,~~ U8 0 0 0sr,
i--I ‘C CC

0..0 .4 0
(4 ,0 ( 0
.4 40

C O ~~
1-i (0 ‘C4 1 4 1 0  0
U ) W 1 .  0 0

4) 0 .0
C ‘4) 0 0U 

~~~0 4) W 1 4 . 4

~~ 00 ‘8 C ’i-i
0 ( 4 0 )  0 40

F-’ 
14.1.4,0 4 .11 .

4- C C 4 1  0-..
~~ 0 0 0 0 4 1.  s—I 4)

‘C ’V  0) ~4 ‘V .41.3 . 4q~~~~~~ 4) 0- 0 . 4
(4 10 1 0 , 0

4) 0
.0

C’C l -’ C C
C 40 -i-I 0 4)

0)
1-4 40a

p 1 4. 0  0 .0 ,0
0 ) 0 _ C  -IW 1 . 0 .’C (4 ( 4 ( 4

1. 1.4 40 C 00.4
4 1 ( 4  ‘C C

‘4 . 4 W
41 (4 ,-1 14

.-l 0
4)

0 4 1 0 .4 1  41 ‘4)4 1 4 ) 4 ) 4 1  0 1.4

~~~ W 4 ) 0  C

‘I.
0
00 C4)~~~’

4

~~
00

0 0 0 0
— o

s-4 I-i~~~.40 .4

Cl)

_ _ _ _  
1.’ U) 

_ _  _ _-  _ _ _

—
-



1.
.4
0
0-
‘4
4)
U)
0) 1.I

00 4)
0

1.1 ,0
4) 40

C
4.4 -.4
Cl)

4-4
a -
41

4)
,0

(C

4)
10
‘V
4)

1.4

‘V
0)
1.4

U) 14
0
0.

-~~ 
4)
I-’

0
C 0z 0- .4

0 .4 4-’
.4 4-4 U
I-i tO C

4.1 U)
C

CU -~
0. (C U
0

~-i 14 10
-‘C - 0.

z C 0)
‘a

U) .4

~~~ 00 1-i00.)  ~~ C 4)00 H
04 - 4  1-.

0 0 4)
Cs] • 

‘l-I ,-I

- C 0.. 0) (0 C
00 s-I ,-4 i--I .-4 i--I

0 0 0 .0 .4 .0
4-4 40 0 (0 40 40
U) . • I—I 4 0-
CU 4) C .4 4) .4 .4
o ‘ 10

.0 .0 0- .0 0- 0) 0-
40 40 (0 40 40 C -‘C

‘—4 ,—I • .4 0
.4 .4 0)11) .4 0) 00 0)
10 10 C~~ 1 (0 0 0
0- 0- 0 0’ 0 0 0

-40 -C z -s  -‘C Z ~~~~~~~~~~~~~ 00

U)
0 CI)

-40 2

_ _ _ _ _ _  

0 

1 1 1 1  

3

- 

~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~ I~~~~~~~~~~~~~~~~~~



I-..
—4
0
0-

0)
C

4.1
C
0)
1.
4-4
Cl)

a
4)
00

00C
.4
1-4

CU

-‘C ~~~~4 - 0

•
4)I.— C 0) 

-4.4 -I 
.0

0) 4; -
~~ 

‘
~~ 4; (0

i--I .-I .4 -I .4 -400 .0 ‘.4 ‘.4 .0 -i-I0 (0 tO 10 (0 40‘—I i--I — 0- 0- ‘—4 0-U) .4 ‘.4 40 (0 ‘.1 4000 40 10 (0
~ 0)0 

0
0

C C 00 ~0 0
_-.. ,- s ~~ ~~‘S ~~~~ ~~ ‘ ~~- I— ~~~

0

A.
0
(4)

U)
U)

U)
o
.4 I-

-C
0
s—I 00 0 3

.4 4-4
U)(I) I-I -40~~~ 00 0 0 1 4)

4-I 00
00 0

0-. ~~~.d-I
1-i ~4 0  

I0 0-i
U)~~~U) 
00 0-4

00 

~ I ~
0
‘-4 s__3
14) 0
00 0 0 0 .
0 0 0 01) ~~~~~~~~~~~~~~ 

Cd)

-—--~~~~~~~~~~~. -—- ..-..—- - ~~-—~~~- —-.. ~~~~~~~~~~~~~~~~~~~~ 
—



I-.
.4
0
>
14
4)

a
10

4.4 ‘4) I..
01
01 0. 0
4. 0 0-
4-4 .4 1-4
0) 4) 4)

,0 (4
a 4)
4) 10 I-.
z 0

(0 1.4
C

,4-1 .4
0

00
00 (4
0 .4
.4 0.
‘C 4)
10 4)
1. 0.
00
0) (C
1. (0

C
‘V C.)

U) C K
(0 4)

1~— 0
4.1

.0
00 4)

z 4) 4)
0 0 ‘4)
.4 1.
4- .0 4.’

~~ 4.I C
4)

CU 
(-s_I ‘V

0. •0 U
to U

-C
4 - 0  

10
U) 0 4 )  00

C
4 - 0  0 -‘4
0 . 4  0.

0 0 0  ~~~~ - 0.
0 0 0  41 0

~~ ~ 8 1.
0 . 4o z ..- • C

~ 
0 0) 0-

00 
‘-4 14-4 0
.0 • 0 • •
(4 C W 4) ‘5-I C

00 s--I .—I 4.4 i--I s-I 0 s—I

o “I -~~ 0 .0 .0 .0
.4 (4 10 0) 40 40 4.1 10
(4) 0- i-I 4) -I i--I 14 -I
CU 10 C 0 -.4
0 (0 U • 10 40 0. 10

0- 14 i r )  0- 0- C 0
C (0 0’0 40 (4 14 14
O 14-4 0’
00 4) C 0) 4) ‘-4 0)

C .4 C 0 10 0
0 0 ) 0
00 00 -.-i 4~

0
(4)

0 0.. 0
00 0 00
4-4 0
00 00 0

Cl) 00

—3
4-4 ~-4 00

0.- 1,0 -40 0
A. 4-I

~~~U) I-
U) 4—’ 0 0 0 0  -40

00 U) 0 0 0 0  0 0  00
~~ ~~4 00

U) 4 . 4  0.
.4 .4 U)

0--. U) 8 0

( 
0 0 0)  0
Cs U) 00

-~ 0 I-I
0 ) 4 0  0 0 0 0 00 1-I 00 4- Z 0 0 0 04—I -‘C

00 0 8 C U)  ‘C Z
.4 0. 0 0 0  I I  00
1.. 00

________________________________ 
_____________ ________________________________________________________________ 

I1.3 0 00 
4 - 0  0U) .4 s-—I



APPENDIX B

PHOTOGRAPHS

(Al l photos were tal en on June 30, 1978.)
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New St reet Rese rv oi r
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Photo I — Upstream view of dam from r ight  shoreline .
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Photo 2 — View of spalled gunite on upstream surface of
dam.
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New St reet Reservoir

Photo 3 — View of top of arches and but t ress.
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Photo 4 — Downstream side of arch and
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~ % buttress.
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New Street Reservoir
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~~ ~~~Photo 5 — Underside of top of a rch .
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Photo 6 — View of back of buttress.



New Street Reservoir
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Phot o 7 — I.ea -h deposi t s  near top of arch slab.
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Ph oto 8 — Clo:e—up view of large
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New St ree t  Rese rvo i r
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. Photo 9 — Close—up view of leach
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Photo 10 — View of sp iliwa y outlet opening.
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New St reet Reservoir
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Photo 13 — View in perimeter interceptor and by—pass chan-
nel to Barbour Pond showing vertical swing fence
gate In cha nnel .
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- Photo 14 — Spiliway chann el f rom
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. : - sp ili way and Barbour Pond
by—pass channel.
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New Street Reservoir
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Photo 15 — Downstream discharge channe l and Squi rrel Road
bridge ..
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Photo 16 — Right abutment slope showing riprap protection .
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Photo 17 — New Street  Reservoir  and l e f t  shorel ine .
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Photo 18 — New Street Reservoir and slopes.
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CHECK LIST

HYDROLOGIC AND HYDRAULIC DATA
ENGINEER ING DATA

Name of Dam: New Street Reservoir Dam

Drainage Area : 13 acres

Elevation Top Normal Pool (Storage Capacity): 300 (240 AF)

Elevation Top Flood Control Pool (Storage Capacity): N.A.

Elevation Maximum Design Pool : 302.5

Elevation Top of Dam: 303

SPILLWAY CREST:

a.  Elevation: 300

b. Type: Overflow

c. Width: 30 inches

d. Length : 8 feet

e. location Spillover : Right end of the dam

f. Number and Type of Gates: None

O UTLET WORKS :

a. Type : Two 42—inch diameter conduits (only one is operable)

b. Location: Beneath the fifth arch from the right end of dam

c. Entrance Inverts: N.A. —

d. Exit Inverts: N.A.

e. Emergency Draindown Facilities: 20—inch diameter gate valve

HYDROI-IETF .OROLOGI CAL GAGES:

a. Type: Staff gage

b. Location: At the upstream slope of the reservoir

c. Records: N.A.

MAXIM UM NON—DAMAGING DISCHARGE : 126 efa

(

____________________ __________
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